Challenging small human hepatocytes with opiates: further characterization of a novel prototype bioartificial liver.
Bioartificial liver (BAL) systems can take over liver functions in patients undergoing liver failure until transplantation. Recently, a novel prototype rotary BAL has been developed using small human hepatocytes (SH). This study investigated the metabolism of opiates morphine and methadone in the BAL and their influence on the basic cell culture parameters, viability, and growth of SH. Opiates may be present in patients due to pain therapy, anticancer treatment, or drug abuse. Cells were cultivated in the BAL for a total of 12 days and exposed twice to 100 microg/L of morphine or methadone. Morphine and methadone concentrations were analyzed using gas chromatography with a mass spectrometry detector. Further, the production of albumin, lactate dehydrogenase release, lactate release, urea production, and glucose consumption were measured. Cell viability and growth were determined by confocal microscopy. Cytochrome P 3A4 and uridindiphosphat (UDP) glucuronosyl transferase 2B7 in SH were analyzed by western blot. The mean cell density during treatment was 5.5 +/- 0.7 x 10(6) cells/mL (n = 6) and was not altered significantly by the opiates. Cell viability stayed above 90%. Morphine was not reduced by SH and was a stress factor as determined by decreased metabolic activity. On the other hand, SH metabolized methadone showing first-order kinetics: the first-order rate constant k = 0,019, half-life t(1/2) = 36 h. Methadone metabolism led to decreased urea and albumin production. The expression of cytochrome P 3A4, mainly responsible for methadone metabolism, was proved in SH. The prototype BAL is basically suited to support liver functions, provided patients receive therapy with methadone.